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Abstract
Nonoperative treatment of severely deformed fractures of
the scapula was historically common. However, the findings of newer research have challenged the notion that conservatively managing these fractures results in the most
successful outcomes. In an attempt to possibly reveal important indicators for surgical treatment, I reviewed studies on scapula fractures involving scapular anatomy; associated injuries; technological advances that have helped
with fracture evaluation; and treatment outcomes between
nonsurgical and surgical methods. Although a universally
accepted classification scheme of scapula fractures does not
exist, use of 3D reconstruction with computed tomography
can help define the level and category of fracture deformity. Most fractures heal predictably well with nonoperative
management, yet fixation techniques should at least be considered for treating severely deformed scapula fractures.
Individualized factors such as patient characteristics, measurable fracture type, and associated injuries may help in
determining possible indicators for surgical treatment.

Introduction
Cases of severely deformed fractures of the scapula have
been increasingly reported, perhaps owing to improvements in emergency response services. Scapula fractures
normally involve the scapular body, scapular spine, neck of
the glenoid, intraarticular glenoid, coracoid and acromion
processes, and disruptions of the superior shoulder suspensory complex (SSSC), commonly known as floating shoulder.1 Because of severe chest injuries often associated with
these fractures,2,3 surviving patients require appropriate
care. Multiple classification schemes have been devised to
help surgeons decide this treatment.4,5
However, no standard method for categorizing scapula
fractures exists. Measurements of the scapula are highly
subjective to patient positioning, and the resulting classification systems are often unhelpful in devising surgical
treatment, deciding fixation techniques, and indicating
treatment outcomes. Subsequently, recent studies have
questioned the general notion that these injuries are best
treated with conservative methods.6-18 I reviewed research
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on scapula fractures (including scapular anatomy, accompanying injuries, technological advances for evaluation,
and postoperative outcomes) to identify possible indicators
for surgical treatment.

Anatomy of the Scapula
Scapular anatomy is complex, similar to the pelvis in nature. The bony anatomy includes the lateral border, scapular
spine, vertebral border, acromion and coracoid processes,
glenoid, and scapular body. Because of the intricate 3D
shape of the scapula, conventional imaging has often failed
in detecting fracture patterns.19,20 Nonunion is rare, however, because a muscular sleeve (both thick and vascular)
covers the scapula.
Additionally, 18 muscular attachments originate from
or insert into the bone. The suprascapular nerve provides
motor function to the supraspinatus and infraspinatus
muscles, and the axillary nerve and posterior circumflex
humeral artery deliver innervation and blood supply to
the teres minor muscle. Surgeons should carefully consider
these vulnerable neurovascular bundles during operative
treatment.

Associated Injuries and Evaluation
Scapula fractures were historically associated with more severe injuries. In 1579, Ambroise Paré21 stated, “When the
fracture involves the neck of the scapula, the prognosis is
almost always fatal.” More than 400 years later, concomitant injury rates of 90% have been described,2 with most
involving thoracic injuries such as pneumothorax, rib fractures, and pulmonary contusions.22 Recent mortality rates
between 2% and 15% have been reported.16
These mortality rates have improved with better emergency care and the Advanced Trauma Life Support program
(American College of Surgeons, Chicago, IL), which has
played an important role in managing patients with scapula fractures. Initial radiographic evaluation has included
a view of the chest (with attention to associated thoracic
injuries), followed by anteroposterior, axillary, and scapula
Y views of the shoulder if a scapula fracture was identified.
Based on these radiographic findings, surgical treatment
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may be considered and most authors have recommended
use of 3D reconstruction with computed tomography (CT)
to help assess displacement of the fracture.1,15,17,19,23,24
The use of 3D rather than 2D reconstruction with CT has
shown more success in detecting adequate and consistent
measurements of scapula deformity. A retrospective review
by McAdams et al23 found no improvement in interobserver reliability when using routine CT scans compared with
radiographs. Additionally, the 2D CT scans did not help
identify injury to the SSSC. On the other hand, Anavian et
al19 noted improved intra- and interobserver reliability with
the use of 3D CT and reported reliable measurements of
medial/lateral (M/L) displacement, angulation, translation,
glenopolar angle (GPA), and glenoid version.

Nonsurgical Management and Outcomes
Cole et al15 recommended use of a sling for 2 to 3 weeks in
most patients with scapula fractures, and also suggested
monitoring the condition weekly for progressive displacement. When shoulder pain had subsided, a full and passive
range of motion was allowed for patients, advancing to active range of motion at 4 weeks. A progressive strengthening program began at 8 weeks after the initial injury, with a
goal of no movement restriction by 3 months.
Nonoperative management, however, has been described
with unsuccessful outcomes. A long-term outcome study
by Ada and Miller6 reported follow-up of 24 patients with
scapula fractures treated nonoperatively, in which particular pain and weakness were associated with scapular neck
fractures of more than 40° and 1 cm of angulation and lateral border displacement, respectively. Romero et al25 retrospectively reviewed 19 patients (mean follow-up of 8 years)
with scapular neck fractures and found that a GPA of less
than 20° predicted poor outcomes, including moderate or
severe pain and difficulty in performing activities of daily
living. Additionally, Bozkurt et al26 noted that the GPA and
associated injuries of scapular neck fractures significantly
affected clinical outcome, whereas patient gender and type
of scapular neck fracture (classified by Hardegger et al4) did
not.

Modern Surgical Techniques and Treatment
Outcomes
Cole1 performed the most recent study on surgical indications and treatment of scapular fractures. The Judet approach to the shoulder was described in detail, in which an
axillary roll was used to place a patient in a “sloppy” lateral
position and a Mayo stand supported the arm. Use of the
modified Judet approach provided access to the lateral border, acromial spine, and vertebral border of the scapula for
reduction and fixation techniques. On the other hand, use
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of the traditional approach elevated the infraspinatus and
teres minor off the entire infraspinatus fossa to help preserve the subscapularis muscular sleeve. This traditional
approach was recommended for treating patients with malunion or subacute fractures.
Intraoperatively, helpful reduction tools included pointed reduction clamps, schanz pins, a small external fixation
set, and T-handle chucks. Fixation techniques focused on
the thicker, denser bone along the lateral scapular border
and spine, with use of either a dynamic 2.7 mm compression or reconstruction plate to straddle the lateral border for
reduction. Postoperatively, Cole1 recommended patient exercises in passive (during week 1) and active (after 2 weeks)
range of motion.
Treatment outcomes after operative fixation appear to be
promising. In a retrospective study on 37 scapula fractures
treated with open reduction and internal fixation by Jones
et al,27 results from a mean follow-up of 25 months revealed
scapular union in each patient. Few complications occurred
that necessitated reoperation with use of intraarticular
screws or removal of symptomatic hardware after union.
Initially, the indications for operative treatment of these
fractures included M/L displacement greater than 25 mm,
angular deformity greater than 45°, and open fractures.

Conclusion
Scapula fractures should be evaluated using a multi-specialty approach, with a high suspicion for associated injuries.
Although the lack of a standard classification scheme for
scapula fractures has complicated outcome measurements,
most extraarticular fractures can heal without surgical
treatment and malunions are often well tolerated because
the shoulder can readily compensate for limited motion.
Recent studies, however, have described the possible role
of individualized factors, including measurable scapula deformities and accompanying injuries to the SSSC, in indicating treatment outcomes.9,11,12,14,17,18,27,28 Operative fixation
techniques should at least be considered for treatment of
severely deformed extraarticular scapula fractures. So far,
outcomes after treating patients such as manual laborers
and physically active individuals appear good and reliable.
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